Application of Stormwater Management Techniques for Mitigation and Education at the Stockbridge School Agricultural Learning Center by Anderson, Samantha R
University of Massachusetts Amherst
ScholarWorks@UMass Amherst
Landscape Architecture & Regional Planning
Masters Projects Landscape Architecture & Regional Planning
Spring 2014
Application of Stormwater Management
Techniques for Mitigation and Education at the
Stockbridge School Agricultural Learning Center
Samantha R. Anderson
University of Massachusetts Amherst, three.for.tea@gmail.com
Follow this and additional works at: https://scholarworks.umass.edu/larp_ms_projects
Part of the Environmental Design Commons, Environmental Education Commons,
Environmental Engineering Commons, Landscape Architecture Commons, Natural Resources
Management and Policy Commons, Other Civil and Environmental Engineering Commons, Other
Environmental Sciences Commons, Urban, Community and Regional Planning Commons, and the
Water Resource Management Commons
This Article is brought to you for free and open access by the Landscape Architecture & Regional Planning at ScholarWorks@UMass Amherst. It has
been accepted for inclusion in Landscape Architecture & Regional Planning Masters Projects by an authorized administrator of ScholarWorks@UMass
Amherst. For more information, please contact scholarworks@library.umass.edu.
Anderson, Samantha R., "Application of Stormwater Management Techniques for Mitigation and Education at the Stockbridge School
Agricultural Learning Center" (2014). Landscape Architecture & Regional Planning Masters Projects. 84.
Retrieved from https://scholarworks.umass.edu/larp_ms_projects/84
  1
A P P L I C AT I O N  O F  S TO R M WAT E R  M A N A G E M E N T  T E C H N I Q U E S 
F O R  M I T I G AT I O N  A N D  E D U C AT I O N
a t  t h e 
S TO C K B R I D G E  S C H O O L  A G R I C U LT U R A L  L E A R N I N G  C E N T E R
a  m a s t e r s  p r o j e c t  p r e s e n t e d  b y
S A M A N T H A  R .  A N D E R S O N

Elizabeth Thompson, RLA
Committee Member
Michael Davidsohn, MCLP
Committee Chair
a  m a s t e r s  p r o j e c t  p r e s e n t e d  b y
S A M A N T H A  R .  A N D E R S O N
m a s t e r  o f  l a n d s c a p e  a r c h i t e c t u r e
D E PA R T M E N T  O F  L A N D S C A P E  A R C H I T E C T U R E  A N D  R E G I O N A L  P L A N N I N G 
T H E  U N I V E R S I T Y  O F  M A S S A C H U S E T T S ,  A M H E R S T
Elisabeth Hamin, PhD
Department Head
A P P L I C AT I O N  O F  S TO R M WAT E R  M A N A G E M E N T  T E C H N I Q U E S 
F O R  M I T I G AT I O N  A N D  E D U C AT I O N
a t  t h e 
S T O C K B R I D G E  S C H O O L  A G R I C U LT U R A L  L E A R N I N G  C E N T E R

A B S T R A C T
The Stockbridge School Agricultural Learning Center (SSALC) will be a 40-acre hands-on agricultural learning laboratory for students, staff, 
visitors, and neighbors.  Still in its planning phases, the Center will be located on what is currently a hay field just north of UMass Amherst 
campus.  A conceptual master plan was created in 2013 that is being used for fundraising as well as planning for agricultural demonstration 
plots and architectural hubs.  
Improperly managed agricultural landscapes are known as one of the biggest threats to water quality in the United States.  As a model 
of forward thinking agricultural practices, properly managed stormwater on the SSALC site should be as paramount as the primary 
demonstration agricultural plots.  Currently, however, the relationship between agriculture and stormwater is not represented in existing 
planning documents.
The SSALC project presents a unique opportunity to merge sustainable agricultural practices with sustainable stormwater management 
practices in what will be a public and heavily utilized landscape.  This project ultimately reintroduces stormwater management to the 
planning process of the SSALC so that as the Center becomes established, stormwater management will not be a reaction to development 
in the landscape but an integral aesthetic, functional, and educational aspect of the visitor, student, and staff experience.  

A C K N O W L E D G M E N T S
I’d like to thank the professors of the Landscape Architecture and Regional Planning department at UMass for their advice and guidance 
during my three years as a student in the department.  In particular, I’d like to thank my committee members Mike Davidsohn and Liz 
Thompson for their willingness to work closely with me on the Stockbridge School Agricultural Learning Center project, in all its forms, for 
the past three years.  
Thank you to the Agricultural Learning Center steering committee for providing me many opportunities to be a part of the visioning 
process:  it has been a fun and exciting journey for me, and I hope to visit the Center when it is finally realized in the landscape.
Thank you to Mickey Spokas of the Stockbridge School for her input into the existing conditions on the Wysocki field, both physical and 
political, and for her advice on navigating the vast resources available to me at UMass outside the Landscape Architecture department.
And finally thank you to my friends and family for their advice and patience, in particular John, who was always there to cook me dinner 
after a long day of work.  Your support made this work possible. 
TA B L E  O F  C O N T E N T S
 Abstract.................................................................................................................................................................................................................................................
 Acknowledgments............................................................................................................................................................................................................................
 Table of Contents............................................................................................................................................................................................................................... 
1.0 Introduction and Project Goals..................................................................................................................................................................................................
1.1 Farming and the Pioneer Valley Landscape...........................................................................................................................................................................
1.2 “Mass Aggie” and Farming in Amherst....................................................................................................................................................................................
1.3 Revived Interest in Agriculture and the Agricultural Learning Center Project..........................................................................................................
1.4 Project Goals and Objectives......................................................................................................................................................................................................
2.0 Literature Review.............................................................................................................................................................................................................................
2.1 Watersheds and Water Quality Maintenance........................................................................................................................................................................
2.2 Hydrological Land Use Effects in Agricultural Landscapes...............................................................................................................................................
2.3 Stormwater Hydrology..................................................................................................................................................................................................................
2.4 Conventional Stormwater Management................................................................................................................................................................................
2.5 Next Steps:  Best Management Practices...............................................................................................................................................................................
2.6 Education as the Nexus of Stormwater and Agriculture...................................................................................................................................................
2.7 Effectively Managing Stormwater.............................................................................................................................................................................................
2.8 Wetlands in the Agricultural Landscape.................................................................................................................................................................................
2.9 Legal Protections for Wetlands...................................................................................................................................................................................................
5
7
8
10
10
12
13
16
18
18
20
22
26
27
28
29
32
37
3.0 Methodology....................................................................................................................................................................................................................................
4.0 Project Context and Site Analysis..............................................................................................................................................................................................
4.1 Project Goals.....................................................................................................................................................................................................................................
4.2 Site Context.......................................................................................................................................................................................................................................
4.3 Site Analysis......................................................................................................................................................................................................................................
4.4 Stormwater Movement Calculations:  Existing Conditions.............................................................................................................................................
5.0 Stormwater Management Plan and Focus Area Design...................................................................................................................................................
5.1 Existing Master Plan (2013).........................................................................................................................................................................................................
5.2 2013 Master Plan Critiques..........................................................................................................................................................................................................
5.3 Water Management Conclusions and Conceptual Solutions.........................................................................................................................................
5.4 Stormwater Calculations for Proposed Land Use and Corresponding Basins .........................................................................................................
5.5 Amended Master Plan and Conceptual Stormwater Management Plan...................................................................................................................
5.6 Primary Water Course Mid-Field Solutions............................................................................................................................................................................
5.7 Typical Sections...............................................................................................................................................................................................................................
5.8 Perspective Views............................................................................................................................................................................................................................
5.9 Materials and Plant Palette..........................................................................................................................................................................................................
6.0 Conclusion.........................................................................................................................................................................................................................................
 References.........................................................................................................................................................................................................................................
42
46
46
47
50
58
60
60
62
64
66
68
70
72
80
86
97
98
10  
C H A P T E R  1
I N T R O D U C T I O N  A N D  P R O J E C T  G O A L S
1.1:  Farming and the Pioneer Valley
         Landscape
Agriculture has a complex relationship with water:  it is a vitally 
important resource to grow the food that sustains us, but too 
much water can have detrimental effects on both the crop 
and the surrounding landscape.  Since the first documented 
agricultural practices in the Fertile Crescent, landscape-scale water 
management practices had to be developed hand in hand with 
agriculture.  Indeed, ancient Mesopotamian civilizations in the 
arid Middle East employed a variety of techniques to ensure water 
for crops during drought (Mays 2010), while  the  medieval Swiss 
would develop “protection forests” around lowland communities to 
manage erosion, landslide, and avalanche issues that could come 
with heavy rains (Barten and de la Cretaz 2007).     
The Connecticut River Valley in Massachusetts, colloquially 
known as the Pioneer Valley, has some of the richest soils in 
Massachusetts.  Enriched by the prehistoric glacial Lake Hitchcock, 
this vast floodplain landscape has been managed for agricultural 
production since humans have populated the region.  First 
managed for hunting, gathering, and rotating agriculture plots by 
the native peoples of New England, subsistence farming became 
the predominant activity for colonial settlers and their offspring 
during the 17th and 18th centuries.  As small scale subsistence 
farmers, immediate need usually trumped long term ecological 
land planning, and farmers would often plant fields until the soils 
became barren.   When fields no longer produced sufficient yields, Atkins Farms Orchards of the Pioneer Valley, the first farm to grow MacIntosh applesSource:  New England Apples
The Pioneer Valley:  Connecticut River Valley, Massachusetts
Source:  www.valleyvisitor.com
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they would be left fallow for many years to rejuvenate (Barten and 
de la Cretaz 2007).  
While populations remained relatively small, these small-scale 
farming operations usually did not affect regional ecological 
processes with much severity.  As farmland opened up in the mid-
18th century Midwest, however, New England crop farmers could 
not compete with their Midwestern counterparts.  New England 
farmers first turned to sheep farming, which proved to be the 
impetus for some of the largest scale land clearing operations in 
New England.  Research has shown that some of the most extreme 
ecological changes to the landscape occurred during this period of 
rapid deforestation for pasture fields (Barten and de la Cretaz 2007). 
As this sheep boom ended and rural populations began to shift 
towards cities, fields were abandoned and successional vegetation 
was left to grow in.  Although much of the abandoned farming 
landscape from this era was left fallow for successional vegetation, 
the scale of land alteration to agricultural fields likely created lasting 
impacts to the existent hydrological systems in New England. 
(Barten and de la Cretaz 2007)
Although much of the New England landscape grew back into 
forests, the Pioneer Valley’s particularly rich soils meant that much 
of the landscape continued to be active farmland even after 
surrounding farmland regions declined agriculturally and many 
people moved to cities.  In the Pioneer Valley, remaining late 19th 
Major agricultural regions of the Northeast and Midwest United States in 1920 (Barten and de la Cretaz 2007, 
Meyer 1987, Whitney 1994)
Rapid deforestation in New England correlates with a boom in land clearing for livestock pastures (Barten and 
de la Cretaz, 2007)
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and early 20th century farmers moved from subsistence farming 
to commercial activities that did not directly compete with less 
expensive products, such as cereals, from the Midwest.  Tobacco 
was a dominant cash crop in the Valley for a number of years, and 
many of the crop’s distinctive barns still pepper the landscape. 
Fruit production, such as apples and peaches, as well as dairy 
operations were also forefront commercial crops, particularly after 
cheap tobacco leaf products from abroad began to compete with 
the local crop in the 1920’s (Hurt 1994).  
Farm industrialization created new ecological issues to consider, 
in particular the use and ecological effects of both pesticides and 
fertilizers.  Excess nutrient contamination can come from both 
chemical and manure-based fertilization systems.  These excess 
nutrient loads can pollute aquatic ecosystems, contributing to 
eutrophication both locally and regionally.  In particular, manure 
storage facilities release some of the largest amounts of Nitrogen 
and Phosphorous (Barten and de la Cretaz 2007).  
1.2:  “Mass Aggie” and Farming in Amherst
During the tail end of the sheep boom and corresponding land 
clearing in New England, Massachusetts Agricultural College, or 
“Mass Aggie” as it was nicknamed, was founded in Amherst in 1867 
as a land grant university.  A product of the 1862 Morrill Act, the 
State of Massachusetts was gifted 360,000 acres of federal land 
to sell for the funding of a college “accessible to all, but especially 
to the sons of toil:”  in particular those in the professions of 
manufacturing and agriculture.  The original campus boundaries 
Campus plan, 1913
The 1913 “Mass Aggie” Campus Plan shows a campus-wide focus on agriculture and horticulture
Source:  Greider 2013
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were set on approximately 300 acres consisting of what were five 
idle farms.  Courses of study generally focused on the agricultural 
sciences, and students were required to perform chores on the 
campus farm until the 20th century.  By 1928, however, only 30% 
of students were majoring in agricultural sciences, and a push to 
rename the school to Massachusetts State College (ultimately the 
University of Massachusetts) began a shift in focus from agricultural 
sciences towards liberal arts studies, fulfilled through shifting 
student interests and corresponding chosen courses of study as 
well as the physical environment on the campus (Greider 2013).  
1.3:  Revived Interest in Agriculture and the
         Agricultural Learning Center Project
Although originally an agricultural college, by the mid 20th century 
UMass Amherst was predominantly known and understood as 
a liberal arts college.  Now, with a national growing interest in 
sustainability and local food production as well as a new and 
popular major on campus, Sustainable Food and Farming, UMass 
Amherst is reviving its agricultural heritage through a variety of on-
campus projects, specifically looking to provide more opportunities 
for learning outside of the classroom (Kushi 2013).  Programs such 
as the Permaculture Initiative are bringing sustainable agriculture 
to kitchen garden scale plots in the campus core, while the Student 
Farm, currently located in nearby Deerfield, sells wares to students 
at the weekly on-campus farmers market. 
The Agricultural Learning Center project will find common ground 
among these projects and the majority of other sustainably minded 
Massachusetts Agricultural College in 1879.
Source:  www.wikipedia.org
Franklin Dining Hall Permaculture Garden, 2010
Source:  www.umassdining.com
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Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping,
Aerogrid, IGN, IGP, swisstopo, and the GIS User Community
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agriculture groups on campus, defining a space to demonstrate 
all these techniques.  The Center will be located just north of the 
campus on what had been the approximately 40 acre Wysocki 
hay field, and will function as a hands-on living classroom for 
a myriad of farming techniques practiced in the Pioneer Valley. 
Where current agricultural plots associated with the university 
are generally located a drive away and reserved for Stockbridge 
students and professorial research projects, the Agricultural 
Learning Center will welcome non-majors as well as the general 
public in addition to farming students and professors to be a part of 
the activities on the centrally located site.  Long term plans include 
the transportation and refurbishing of a UMass historic horse barn, 
which will function as a visitor center and classroom.  The Blaisdell 
House at UMass is scheduled to be relocated as well:  built in 1869 
as the farm superintendent’s home, the home will be refurbished 
and repurposed for similar functions at the Wysocki field.
 Wysocki Field in Regional Context
Graphic:  Samantha Anderson
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2013 Master Plan Proposal for the Stockbridge School Agricultural Learning Center, located on Wyoscki Field in Amherst, Massachusetts
Graphic:  Samantha Anderson
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1.4:  Project Goals and Objectives
Although there is substantial interest and investigation into 
the farming, social, and educational aspects of the proposed 
Agricultural Learning Center, after the completion of the master 
plan in June 2013, there has been little further investigation into 
the natural processes happening on the Wysocki Field.  In particular, 
although water catchment infrastructure was proposed in the 
master plan, there has not been further research to understand 
if those design elements would function as intended in the 
landscape.  This is mostly due to a lack of sufficient documentation 
and analysis of the hydrological processes happening on the site. 
 
This project will ultimately examine methods of integrating 
stormwater management into an educational and aesthetic 
experience for farm visitor, employee, and student alike. 
Specifically, the project will fulfill the following goals:
• Creation of a general conceptual stormwater 
management plan for the Agricultural plots on 
the Wysocki Field.  
• Further refinement of the conceptual stormwater 
management plan by proposing specific design 
solutions for the middle diagonal walkway and 
central stormwater management course (focus 
area).
These goals will be achieved through the implementation of the 
following objectives:
Proposed view of SSALC Visitor Center from North Pleasant Street
Graphic:  Samantha Anderson
Current view from North Pleasant Street into Wysocki Field
Photo:  Samantha Anderson
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• Gather data to create a realistic assessment of 
the hydrological processes affecting the quantity 
and quality of surface water on the Wysocki Field.
• Integrate site analysis data with larger SSALC 
mission and goals as well as Best Management 
Practices for stormwater management on 
an agricultural landscape to create a design 
proposal for the site focus area.
The ultimate goal of this project will be to reintroduce stormwater 
management to the planning progress of the SSALC so that as the 
Center becomes established, stormwater management will not be a 
reaction to development in the landscape but an integral aesthetic, 
functional, and educational aspect of the visitor, student, and staff 
experience.
SSALC Wysocki Field site design explorations in 3D model from a graduate landscape architecture design studio 
precursing the 2013 master plan development.  Students were encouraged to integrate stormwater management 
into the aesthetic, functional, and educational experiences on site.
Source:  Hampshire Gazette
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C H A P T E R  2
L I T E R AT U R E  R E V I E W
2.1:  Watersheds and Water Quality 
         Maintenance
In the most general sense, a watershed is an area of land that 
all drains to the same point.  Land use in the upper reaches 
of a watershed will have an effect on the nature of the lower 
reaches of the watershed:  water flows downstream, through 
property, town, city, state, and country borders without 
discretion (Gregersen 2007).  The nature of a watershed, 
including existing physical conditions as well as land use 
alterations, can influence water flow quantity, quality, and 
timing downstream.  These characteristics can include 
soil, topography, geologic setting, vegetation, and climate 
characteristics (Barten and de la Cretaz 2007). Gregersen 
(2007) defines a watershed in good condition as one in 
which:
 
• Precipitation infiltrates at the maximum rate 
for soils and settings in the watershed, thereby 
minimizing surface runoff.
• Precipitation does not contribute excessively to 
soil erosion; maintaining good vegetative cover 
on the soil surface protects the soil from direct 
rainfall splash and there is minimal surface runoff 
to dislodge and move soil particles.
• Stream flow response to precipitation input is 
relatively slow; watershed conditions are such 
that the watershed maintains its hydrologic 
The Hydrologic Cycle on a Watershed Scale
Source:  Conservation Ontario
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stability.
• A sustained level of minimum flows (usually from 
groundwater) in perennial streams is maintained 
between storms; low flows are sustained 
according to natural climatic variations.
• Sediment and nutrient loading to streams is 
minimal due to watershed conditions and a 
healthy riparian system.
 
Watershed scale patchworks of land use play an important 
role in defining the health of a watershed, although when 
examined individually, it can sometimes be difficult to 
ascertain the importance of each of these land uses to 
watershed health (Gregersen 2007). It is widely recognized 
that landscape-scale actions of humans are one of the 
largest threats to health of river ecosystems (Allan 2004, 
Allan et all. 1997, Strayer et all. 2003, Townsend et all. 
2003).  Forested landscapes are usually associated with 
the least amount surface flow.  These landscapes generally 
show effective stormwater infiltration, reduced instances 
of erosion, reduced sedimentation in water bodies, and 
sufficient maintenance of consistent stream flows  (McAlpine 
and Wotton 2009, Barten and de la Cretaz 2007).  Generally, 
as forests are converted to other land uses, lower quality 
water will exit a given site more rapidly (Barten and de la 
Cretaz 2007).  Although there is only anecdotal evidence 
of the landscape effects of agricultural production on site The range of hydrologic effects per unit area of the conversion of forests to both agricultural and open land as well as urban and suburban development.
Source:  Barten and de la Cretaz, 2007
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hydrology through much of the 1900’s, recent studies have 
shown urban and agricultural land uses to have similar 
reductions in baseflow, nutrient pollution, and fecal coliform 
bacteria (Barten and de la Cretaz 2007, Burgin et all 2012). 
Urban stormwater runoff has been identified in multiple 
studies as one of the largest sources of water quality 
degradation  (Zhuanxi et all 2012, U.S. EPA 2005; Deletic 
and Maksimovic 1998), showing increased runoff flows and 
peak flows, water quality changes, and decreased base flow 
volume (Williams and Wise 2006).  Large scale agricultural 
landscapes can have similarly severe water quality issues 
(Barten and de la Cretaz 2007).
 
2.2:  Hydrological Land Use Effects in
         Agricultural Landscapes
Agricultural landscapes have unique effects on stormwater 
infiltration capacity and stream health.  Converting forests 
to agricultural landscapes will usually increase instances 
of overland flow in places that might have historically had 
only rare or infrequent instances before land conversion 
(Barten and de la Cretaz, 2007, Sartz 1969).  Repeated tilling 
of fields for crops creates a layer of compacted soil at the 
AP (Plow) horizon, making infiltration more difficult while 
enhancing surface flow runoff.  After converting a forested 
landscape to one of agriculture, common vegetation 
choices in agricultural fields can increase the portion of 
precipitation available for stormflow via reducing water loss 
through evapotranspiration while the managed soils typical 
of agricultural fields can reduce the ability of those soils to Traffic (plow) pan beneath the AP horizon, caused by tilling and compaction from heavy equipment, can restrict root growth in agricultural fields
Source: Barten and de la Cretaz 2007
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absorb and store water (Barten and de la Cretaz 2007, Sartz 
and Tolsted 1974, Verry 1986, Whitney 1994).
 
Pasture for animal grazing as well as row crop agriculture are 
practices that have high instances of both eutrophication 
and sedimentation in nearby aquatic systems.  Grazing 
pasture in particular can acerbate compaction issues.  Both 
types of agriculture expose soils to erosion threats, change 
the nature of vegetation present in catchment areas, and 
modify surface-water hydrology (Barten and de la Cretaz 
2007, Campbell et all 2009).  In addition to soil compaction 
and erosion, cattle grazing in particular can introduce 
significant amounts of excrement into nearby water bodies, 
thereby introducing excess nutrients as well as lowering 
biological oxygen demand (BOD) (Campbell et all 2009, 
Lemly 1982, Strand and Merritt 1999, Del Rosario et all. 
2002).  If forests are considered to have some of the largest 
capability to prevent stormwater runoff (Barten and de la 
Cretaz 2007), it can be inferred that larger, more substantial 
perennial agricultural crops (as compared to annual row 
crops) will lessen the effects of stormwater runoff, such as 
most modular polyculture, permaculture, and established 
silviculture plots.
2.3:  Stormwater Hydrology 
The Water Balance
Stormwater management on a site is the response to changing 
Image:  Agricultural Field erosion?
Improperly managed cattle grazing can have particularly detrimental effects on soil compaction and nutrient 
loading in nearby waterbodies.
Source:  www.youngfarmers.org
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hydrology as a result of  physical land alteration.  A water budget is 
maintained on a site via the following equation:
 P - ET - Q  ± ∆S  ± L = 0, where
  P   =  precipitation;
  ET = evapotranspiration;
  Q  =  water yield (streamflow + groundwater
                                       recharge);
  S   =  storage, and;
  L   =  leakage, in or out of the watershed.
The equation interprets the hydrology of a landscape as a closed 
system, so that any amount of water entering a system must 
leave the system in the same amount.  In a working agricultural 
field setting, water management techniques can be implemented 
to alter an undesirable method of discharge (ex. surface flow 
stormwater runoff) from a system to a desirable one (ex. irrigation 
or groundwater storage/recharge) (Barten and de la Cretaz 2007).
 
Barten and de la Cretaz (2007) describe three types of stormwater 
flow can happen on a site:  Hortonian overland flow, saturation 
overland flow, and subsurface flow.  Hortonian overland flow will 
occur when a landscape cannot infiltrate the amount of water 
entering the site (either via rainfall or snowmelt).  It is characteristic 
of sites with compacted soils, sites that do not have a layer of 
organic debris, sites that have previously had erosion issues, and/or 
sites that feature particularly fine soil textures, such as clay.  Lenses 
of ice in the soil can also prompt this type of flow pattern. 
Saturation overland flow will occur if there is not enough storage Types of Surface Runoff (note:  enlarged soil particles not drawn to scale)
Graphic interpreted from the original by the COMET program
INFILTRATION EXCESS
OVERLAND FLOW
SATURATION EXCESS
OVERLAND FLOW
S A T U R A T E D  S O I L S
D R Y  S O I L S
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area on a site to hold the amount of water entering it.  This type of 
overland flow is less evident on steep terrain and less likely during 
growing seasons when evapotranspiration increases storage 
capacity.  Usually it consists of “old” water that has already entered 
the site, forcing “new” water to immediately shed off site via 
overland flow.  New England’s shallow glacial till soils rarely create 
situations where storage area becomes the limiting factor during a 
rain event.
 
Subsurface Flow moves water through a site underground, slowly, 
over time.  Subsurface flow generally will have a lesser impact 
on a site’s physical characteristics while overland flows have the 
opportunity to physically alter the surface of a site.  
Periodic overland flow occurrences can erode sediment away, in 
the process removing nutrients from the soils, eventually reducing 
site productivity.  If this cycle happens repeatedly, it can implement 
a chronic stress on the site’s plant community that can be difficult 
to recover from, with the difficulty growing as the cycle repeats 
itself.
Stormwater Management in an Agricultural Landscape
Strom et all (2009) states that managing stormwater runoff is 
important to:
• Ameliorate safety and health hazards, including 
flooding and property damage, stagnation, earth 
slides, and reduced soil-bearing capacity;
• To increase the usability of areas through the 
elimination of unwanted water; and 
RIll formations in an agricultural landscape due to excess overland flow
Source:  SoilErosion.net
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• To provide better growing conditions for plants 
by increasing soil aeration and reducing soil 
saturation; and to prevent erosion by reducing 
the rate of flow and volume of runoff.
The state of Massachusetts recognizes the importance of 
effective stormwater management as well, as shown through the 
Massachusetts Stormwater Management Standards, which applies 
to “all industrial, commercial, institutional, office, residential and 
transportation projects including site preparation, construction 
and redevelopment” projects (Massachusetts Wetlands Protection 
Program Policy 1997).  The Standards state that:
          
1. No new stormwater conveyances (e.g. outfalls) 
may discharge untreated stormwater directly 
to or cause erosion in wetlands or waters of the 
Commonwealth.  
2. Stormwater management systems must be 
designed so that post-development peak 
discharge rates do not exceed pre-development 
peak discharge rates.  
3. Loss of annual recharge to groundwater should 
be minimized through the use of infiltration 
measures to the maximum extent practicable. 
The annual recharge from the post-development 
site should approximate the annual recharge 
from the pre-development or existing site 
conditions, based on soil types. 
 
4. For new development, stormwater management 
systems must be designed to remove 80% of 
the average annual load (post-development 
conditions) of Total Suspended Solids (TSS). It is 
presumed that this standard is met when: 
 
• Suitable nonstructural practices 
for source control and pollution 
prevention are implemented;
• Stormwater management best 
practices (BMPs) are sized to capture 
the prescribed runoff volume; and
• Stormwater management BMPs are 
maintained as designed.   
5. Stormwater discharges from areas with higher 
potential pollutant loads require the use of 
specific stormwater management BMPs. The use 
of infiltration practices without pretreatment is 
prohibited.
6. Stormwater discharges to critical areas must 
utilize certain stormwater management BMPs 
approved for critical areas.  Critical areas are 
Outstanding Resource Waters (ORWs), shellfish 
beds, swimming beaches, cold water fisheries 
and recharge areas for public water supplies.
7. Redevelopment of previously developed sites 
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must meet the Stormwater Management 
Standards to the maximum extent practicable. 
However, if it is not practicable to meet all 
the Standards, new (retrofitted or expanded) 
stormwater management systems must be 
designed to improve existing conditions.
8. Erosion and sediment controls must be 
implemented to prevent impacts during 
construction or land disturbance activities.
9. All stormwater management systems must have 
an operations and maintenance plan to ensure 
that systems function as designed.  
Although there are a number of techniques for managing 
stormwater, the scope of this literature review will examine a 
sampling of what would be considered conventional stormwater 
management on an agricultural landscape appropriate for 
a landscape such as the study site, as well as current best 
management practices (BMPs) for managing stormwater on such 
a site.
2.4:  Conventional Stormwater Management in 
          the Agricultural Landscape
        
Artificial Drainage
In a natural system, groundwater would slowly move through the 
Although development changes water flow patterns on a site, Massachusetts state law dictates that stormwater 
runoff from a developed landscape must approximate the pre-development runoff patterns of the site for a given 
design storm.
Source:  USEPA and crwa.org
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subsurface landscape, during which various biological processes 
would remove pollutants from the water.  The function of artificial 
drainage is primarily for reducing the time water ponds on a site, 
and to achieve this, water is quickly moved off site, bypassing the 
natural filtration measures available to groundwater, eventually 
discharging directly into local water bodies. (Schilling and Helmers 
2008).  Schottler (2013) states that artificial drainage, which 
includes techniques such as ditching, subsurface tiling (both with 
and without surface inlets), and the draining of wetlands, can affect 
water flowing off site in two ways.  First, artificial drainage can 
create permanent decreases in the amount of time water spends 
on a landscape, which then, with less water available on site, 
negatively affects the capability of vegetation to evapotranspirate. 
Second, the loss of soil in exchange for drainage tile infrastructure 
reduces the available storage capacity of the site to hold 
stormwater.  The largest hydrologic impacts of artificial drainage 
in agricultural landscapes is from reduced evapotranspirative 
capability, particularly lost or degraded vegetation in depressional 
areas.  Furthering the issue, studies have shown a correlation 
between watersheds with poorly drained soils, those needing the 
most artificial drainage, and those having the highest instances 
of lost depressional areas, such as wetlands.  Water that would 
have evapotranspirated under undrained conditions instead 
enters receiving water bodies, which can exacerbate bank erosion, 
promote widening and channelization of moving waters, and 
finally depositing excessive sedimentation downstream (Schottler 
2013).
      
Farm Ponds
The farm pond is often considered part of the iconic agricultural 
Agricultural Field Ditching is a historically common practice to drain wet fields
Source:  Aardvark Plant Hire
Tierred rice paddies at Whole Systems Design research farm in Vermont.  Stormwater running down the steep 
slope is captured in tierred rice paddies to use for irrigation.  Without this intervention, stormwater ran off the site, 
causing erosion and nutrient leaching issues.
Source:  Falk 2013
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landscape.  Farmers may pond water for crop or livestock irrigation. 
In addition to being a farm resource, in predominantly agricultural 
landscapes, small water bodies like farm ponds can act as a 
replacement to the wetlands that may have previously been lost to 
drainage for aquatic biota, helping to mitigate declines in overall 
biodiversity (Campbell 2009 and Mandiki et all, 2014).
Like many other water management techniques, however, there 
are proper and improper ways to manage this resource.  A number 
of studies have shown increased pollutant concentrations in farm 
ponds due to runoff from adjacent agricultural fields, which can 
prompt anthropogenic sedimentation and eutrophication.  Cattle 
grazing can create particularly detrimental effects to pond water 
quality by trampling pond edges and nutrient loading from animal 
waste (Campbell et all 2009).  In some instances ponds may also 
have been established on top of existing wetlands, reducing the 
amount of biodiversity and stormwater management capability of 
the depressional area.  
2.5:  Next Steps:  Best Management Practices
Best Management Practices (BMPs) for water quality protection in 
the agricultural landscape include both source reduction methods 
(managerial) and sediment, nutrient, and pesticide transport 
control or mitigation (structural).  Managerial methods could 
include keeping livestock out of riparian areas, leaving native 
vegetation along stream banks, and selective use of fertilizers 
and pesticides, particularly avoiding usage during or close before 
storm events.  Structural BMP methods could include conservation 
tillage, contour farming, and the use of vegetated swales and Varying types of Agricultural BMPs may be particularly suited to certain ecosystem services.
Chart adapted from Cestti 2003, Chesapeake Bay Advisor Committee 1997 and USEPA 1993
AGRICULTURAL BMP MS MN MP MCAF MLG
Permanent vegetative cover X X X
Animal waste management system X X
Strip cropping systems X X X
Terrace system X X X
Diversion systems X X
Grazing land protection system X X X
Waterway system X X
Cropland protection system X X X
Stream protection system X X
Sediment retention and erosion prevention X
Tree planting X X X
Fertilizer management X X
Pesticide Management X
MS:  Managing sedimentation MN:  Managing nutrients MP:  Managing pesticides 
MLG:  Managing livestock grazing  MCAF:  Managing confined animals
AGRICULTURAL BMP POTENTIAL REDUCTIONS IN PESTICIDE 
LOSS IN COTTON FIELDS
Terrace 0-20%
Contouring 0-20%
Conservation tillage -40%-20%
Grassed waterways 0-10%
Sediment basins 0-10%
Filter strips 0-10%
Cover crops -20%-10%
Optimal application techniques 40%-80%
Scouting economic thresholds 40%-65%
Crop rotation 0-20%
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basins to settle stormwater runoff (Barten and de la Cretaz 2007, 
Rao et all 2009)1.  Although the use of BMPs is generally regarded 
as an integral aspect to sustainably managing stormwater runoff 
in agricultural landscapes, the measured effectiveness of BMPs 
for positively impacting water quality available in the literature 
has been quite variable, and in some cases there was little to no 
positive impact that could be identified.  In addition, there is little 
information available about watershed scale impacts of BMP usage 
(Rao et all 2009).
On a site such as the proposed SSALC, a mixture of agricultural 
BMP and more urbanized BMP practices will likely be employed 
due to the nature of the Center as a public and institutional facility 
as well as an agricultural landscape.  Low Impact Design (LID) 
takes a sustainable approach to stormwater management design 
in the urban setting:  more specifically, LID approach looks to 
mimic a site’s natural pre-development hydrology by using design 
techniques to “infiltrate, filter, store, evaporate, and detain runoff 
close to its source” (Coffman 2007)2.  Instead of of conventional 
“hard engineering,” such as underground piped convenyance 
systems, LID chooses “soft engineering” approaches, utilizing small 
interventions close to the source point with emphasis on surface 
collection and infiltration typical tools and methods of LID are 
pictured on the adjacent page (Amos et all 2011).
Artful Rainwater Design at the Stata Center Outwash Basin in Cambridge, MA:  Stormwater management is also 
useable space for Center visitors.
Source:  Artful Rainwater Design
1.  For a detailed discussion of Best Management Practices for an agricultural landscape, The Agricultural BMP 
       Handbook for Minnesota is a valuable reference (Miller et all 2012).
2.  For a detailed discussion of Low Impact Design techniques and applications in a developed landscape, the Low 
      Impact Design Manual is a valuable reference (excerpts pictured on adjacent page, Amos et all 2011).
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The Facilities Menu organizes the LID facilities based on 
increasing level of treatment service (quality) as well as 
increasing level of volume reduction (quantity). Therefore, 
number one (1), flow control devices offer the least amount 
of treatment services while number twenty-one (21), 
constructed wetland offers the most. Most municipalities 
require drainage infrastructure to manage 100-year storm 
events. Though one facility alone will likely not satisfy 
performance requirements, facilities with varying levels of 
service in a treatment network will provide superior levels 
of treatment and volume reduction.
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What are the LID 
facilities?
Spread
Construct tree box filters along 
the right-of-way to filter and 
attenuate stormwater runoff 
during one to two-year storm 
events. Connect in a series or 
to rain gardens using perforated 
pipe to handle larger events. Tree 
Box Filter pp. 176-177 
Skinny Streets
Create narrower streets to reduce runoff loading 
and substitute pervious paving for impervious 
surfaces to encourage stormwater infiltration.
Residential street design standards dating back to the 
1960s called for local street widths as high as 36 feet. 
Miles of American streets have been designed and built 
to these standards, which are now recognized as unsafe, 
and an unwise use of fossil fuel-based resources. Wide 
streets generate large stormwater runoff peak loads due to 
their extensive impervious surface area. Since the 1990s, 
many cities have revisited their street design standards, 
subsequently adopting narrower street profiles, some as 
narrow as 20 feet wide for low traffic volumes, while still 
accommodating emergency vehicle access. 
Reducing the width of streets provides a number of 
benefits. While many may initially assume they are 
unsafe, these narrow roads, or “skinny streets” actually 
reduce average speeds and vehicle accident rates. For 
instance, a 24 foot wide street has about 0.32 accidents 
per mile per year, while a 36 foot wide street has 1.21 
(Walker Macy - Villebois v.4). Economic benefits include 
reduced street maintenance and resurfacing costs, while 
environmental benefits include reduced urban heat island 
effect. Soft-engineered streets provide stormwater runoff 
attenuation and filtering. However, such facilities handle 
only one to two-year storm events, requiring connection 
to a treatment network for larger events. Soak
Use curb extensions to retrofit 
existing parking lanes with rain 
gardens. This reduces impervious 
surface area, and encourages 
infiltration during 10 to 25-year 
storm events. Rain Garden pp. 
178-179
infiltration
infiltration
infiltration
evapotranspiration
Slow
Cut curbs to allow for stormwater 
flow into curb extensions or 
other LID facilities. Flow Control 
Devices pp. 148-149
street
Connect open spaces to create an urban greenway 
that maintains nutrient, natural resource, and 
habitat flows through the city. 
Greenways are an essential connective tissue in open 
space networks. These pathways preserve and restore 
nature in urban developments, and have the ability to 
revitalize underutilized urban sectors. Their delivery of 
ecological, economic, and social services ensure their 
favored status as important planning tools. While open 
space networks will be enjoyed at a local level, regional 
coordination is often essential for comprehensive design 
solutions using an ecological approach to development.
Besides creating value for abutting properties and 
generating economic activity, greenways provide 
alternative transportation systems free of traffic conflict, 
and are ideal for casual transit and recreation. They 
also improve health by accommodating active living 
and physical activity. Greenways are key to large-scale 
stormwater treatment and flood protection, acting as 
vegetated buffers and flood basins that minimize property 
damage from flooding. 
Besides use of the greenway as an agricultural belt or a 
rails to trails conversion, its most significant incarnation 
is the riparian buffer. A riparian buffer is part of a larger 
system known as the riparian corridor, which consists of a 
floodplain, stream banks, and a stream channel. Riparian 
buffers are important ecotones between land and water, 
offering unique habitat while regulating sediment inputs 
from upland land uses. Riparian buffers are essential to 
sustaining healthy streams and watersheds. 
Greenways
evapotranspiration
refugia/habitat
filtration
cultural enrichment
Spread
Use vegetated riparian buffers 
to filter and attenuate urban 
stormwater runoff before reach-
ing sensitive stream corridors. 
Riparian Buffer pp. 180-181
Soak
Maintain natural sinuosity in 
streams to create erosion and 
deposition zones that regulate 
stream flow and sedimentation. 
Slow
Implement flow control devices 
such as curbs and level spreaders 
to slow the flow of water before 
reaching the greenway. Flow 
Control Devices pp. 148-149
100’ minimum
300’ maximum
infiltration
open space
Page 29 graphics from Low Impact Development:  A Design Manual for Urban Areas, Amos et all 2011)
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2.6:  Education as the Nexus of Stormwater and 
         Agriculture 
Best Management Practices might control stormwater in an 
environmentally responsible way, but Artful Rainwater Design 
(ARD) considers the human aspect of landscape design, to “educate 
and delight” visitors (Echols and Pennypacker 2008).  Simply put, 
Artful Rainwater Design reimagines stormwater management 
as an art form.  Echols and Pennypacker define education in the 
context of ARD as “creating favorable conditions for learning about 
rainwater and related issues.”  They cite three learning objectives for 
educational stormwater management areas:  
• ideas to learn;
• ways to learn; and
• context for learning.
 They note that in their studies, stormwater management landscapes 
that combine visible stormwater systems with clear, concise, and 
strategically placed signage maximize educational opportunities. 
In addition to signage, more creative artistic installations can 
also be an effective means of community education, such as the 
salmon sculpture at Seven Corners Market in Portland, Oregon. 
At the MIT Stata Center in Cambridge, MA (pictured on page 30), 
user experience is fully integrated into stormwater management 
by creating usable spaces for Center visitors to occupy within 
the stormwater management zone:  stormwater management 
education becomes a part of the landscape experience.  
Paralleling the Artful Rainwater Design movement, there is a 
growing national interest in sustainable agriculture, farm touring, The lively Amherst Farmers Market reflects the national interest in sustainable local foods and food productionSource:  BuyLocalFood.org
Artist Ivan McLean visually represents the path of stormwater from rooftop to river through metal salmon 
sculptures at a market in Portland, Oregon.
Source:  www.newseasonsmarket.com
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and farm to table dinners:  just between 2002 and 2007, the number 
of farms in the United States making at least $25,000 annually 
from agritourism activities increased by 90% (Arroyo et all 2012). 
This trend is predicted to sustain based on an increase in family 
travel, increase in shorter travels by car, and a general interest in 
sustaining local farmers and communities (Arroyo et all 2012).  The 
SSALC project presents a unique opportunity to unite this growing 
interest among both sustainable management of stormwater and 
sustainable agriculture in a highly visible educational landscape.
 
2.7:  Effectively Managing Stormwater
It is commonly accepted that due to the often low quality of 
stormwater leaving agricultural landscapes, it is important to be 
able to both treat stormwater runoff on site to remove sediment 
and other pollutants, while also infiltrating as much runoff as 
possible on site to at the very least mimic pre-development 
hydrologic conditions.  In order to effectively treat stormwater 
on a site, treatment methods must be sized to effectively receive 
anticipated  stormwater volumes.  To size catchment areas for 
stormwater management, the commonly used Rational Method, 
can be utilized:
q  =  CiA, where
q   =  peak runoff rate, in cubic feet/second;
C  =  dimensionless coefficient (between 0 and 1);
i  = rainfall intensity, inches per hour for the design
           storm frequency and for the time of concentration 
         of the drainage area, and;
A  =  area of drainage area, in acres 
The runoff coefficient, C, relates to the pervious or imperviousness 
of the landscape.  0 represents a completely pervious site that has 
no runoff and 100% infiltration, while 1 represents a completely 
impervious site that would feature 100% runoff and no infiltration. 
Depending on land use characteristics, a study site might have 
multiple C values (Strom et all 2009).
Rainfall intensity, i, is determined for a specific site through a 
logarithmic analysis of average local rainfall intensity data based on 
design storm parameters.  The design storm is usually determined 
from average rainfall data per a given time frame, such as 2, 5, 10, or 
50 years (Strom et all, 2009).  The state of Massachusetts currently 
requires that post development discharge equal pre-development 
discharge for 2- and 10- year 24 hour storms.  If the site falls 
under the jurisdiction of the Wetlands Protection Act, however, 
post-development discharge must equal pre-development 
discharge for a 100-year 24 hour storm (Massachusetts Wetlands 
Protection Program Policy 1997).  The Massachusetts Department 
of Environmental Protection (DEP) utilizes the NRCS method to 
model storm events, the TR-20 and TR-55 computer programs.  The 
programs are based off of runoff resulting from rainfall for a specific 
drainage area and land use for a specified storm duration.  The 
program assumes a dynamic rainfall intensity instead of constant, 
different from the rational method, but both methods assume that 
rain falls equally across the whole study site (Strom et all 2009).
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Although these design storm standards are considered sufficient 
by state and federal governments,  climate change and global 
warming are beginning to produce higher frequencies of extreme 
weather events having large scale impacts on all types of landscapes 
around the world.  In response, researchers have begun to look into 
whether existing municipal design storm standards for stormwater 
management will be sufficient for stormwater management in the 
future (Watt and Marsalek, 2013).  More to the point, Douglas and 
Fairbank (2011) specifically recommend updating design storm 
estimates in New England to account for the predicted increase in 
frequency of extreme weather events.  
2.8:  Wetlands in the Agricultural Landscape 
“For most of recorded history, wetlands were 
regarded as wastelands if not bogs of treachery, 
mires of despair, homes of pests, and refuges for 
outlaw and rebel.  A good wetland was a drained 
wetlands free of this mixture of dubious social 
factors” 
Larson and Kulser, 1979 (from Mitsch and Gosselink 2007)
As illustrated by Larson and Kulser, wetland landscapes have 
historically been considered, perhaps at best, an inconvenience. 
In the United States, Inland wetlands were often drained, 
dredged, or altered in some other fashion by individuals as well as 
governmental agencies under the banner of “reclamation” by the 
country’s first settlers in the late 1600’s, with the trend and attitude 
continuing well into the 20th century.  Wetlands have been altered Model of human-induced impacts on wetlands.  Wetlands can be altered by either increasing or decreasing these 
effects.
Source:  Mitch and Gosselink 2007, Keddy 1983
Annual maximum 1, 2, and 3-day precipitation depths near Portsmouth, New Hampshire, illustrating a trend of 
increasing precipitation amounts in New England.
Source:  Douglas and Fairbank 2011
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for a number of reasons, most notably for:  
1. draining, dredging, and filling of wetlands, 
2. modification of the hydrologic regime, 
3. highway construction, 
4. mining and mineral extraction, and 
5. water pollution 
Agricultural production has by far been the most significant reason 
for wetland loss in the United States.  By 1985 an estimated 56-65 
percent of wetlands in North America were drained specifically for 
intensive agriculture, and after a wetland is drained for agricultural 
use, it can no longer function ecologically as a wetland.  In 
Massachusetts, it is estimated that 28 percent of original wetlands 
have been lost (Mitsch and Gosselink 2007).   
Ecological Benefits
Agricultural landscapes have particular issues with water quality, 
erosion and sedimentation, and difficulty infiltrating stormwater. 
Although there are numerous well-documented ecological 
benefits of wetlands (McAlpine and Wotton 2009, Mitsch and 
Gosselink 2007), the scope of this section of the literature review 
will focus on wetlands for erosion and sedimentation control, flood 
mitigation, pollution control, and increase of biodiversity, as these 
benefits relate to common issues within predominantly agricultural 
landscapes.  As agricultural land use increased in a landscape, higher 
inputs of pollutants can accompany the increased agricultural 
practices, including increased sedimentation, nutrient loading, 
and pesticide use (Allan 2004).  Non point source pollutants such 
as these are considered the “largest threat to water quality in the 
Erosion gully in the Coon Creek Watershed, Wisconsin from approximately 1933.  Coon Creek is the site of the 
first soil conservation demonstration in the United States.  Steep slopes were cleared for dairy and cattle pastures 
causing signifigant erosion issues in the landscape.
Source:  Barten and de la Cretaz 2007, Photograph courtesy NRCS
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United States” (Almendinger et all 2011, USEPA 2009).   
Erosion and Sedimentation
Barten and de la Cretaz (2007) and Verry (1986) note that agricultural 
development is often correlated with accelerated erosion 
events, and that widespread erosion is considered “a large-scale 
phenomenon that affects entire regions.” When land is converted 
to agriculture from forest, vegetation that once stabilized soils is 
no longer present.  A consequence of reduced soil stability can be 
excessive sedimentation loads during storm events (Barten and de 
la Cretaz 2007).  Sediments will leave the carrying water when water 
velocity slows enough for particulates to drop out, and a reduction 
in landform slope where runoff is flowing will decrease the sediment 
carrying capacity of the water (Almendinger et all 2011).  Generally 
having low, relatively flat landform characteristics, wetlands can act 
as a sink for this sedimentation before it enters local water bodies, 
preventing local water quality degradation (Mitsch and Gosselink 
2007).  Sedimentation is an important function to maintain water 
quality, as other types of pollutants such as excess nutrients and 
toxics can bond to sediment particulates.  As sediments settle out 
of surface runoff, these other pollutants can get trapped along 
with the sediments (Jackson 2014). Almendinger (2011) notes that 
losing wetlands in an agricultural landscape poses a “triple threat:” 
erodible landscape increases, sediment traps decrease, and more 
water is delivered directly to streams and other moving water 
bodies, enhancing channel erosion. Wetlands as well as upland 
landscape depressions are a vital resource in reducing sediment 
loading in water bodies.
Lake Warner in Hadley, MA acts as a sink for pollution and sedimentation for surrounding agricultural fields and 
urban/suburban development.
Photo:  Janice Stone, Source:  HadleyMAHeritage.org
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Pollution Control
The application of both fertilizers and pesticides on an agricultural 
landscape can create significant amounts of non point source 
pollutants.  These pollutants can degrade nearby streams and 
other water bodies, sometimes leading to nutrient overloading and 
corresponding eutrophication issues (McAlpine and Wotton 2009, 
Allan 2004).  Agricultural land use is one of the largest contributors of 
pollutants to US waterways, being responsible for 46% of sediment, 
47% of total Phosphorous, and 52% of total nitrogen discharged 
(Rao et all 2009, Allan 1995).  A number of studies have shown 
that wetland environments are particularly effective at removing 
excess nutrients from through-flowing water bodies (McAlpine 
and Wotton, 2009).  Wetlands can act as a “regulating ecosystem 
service,”or more specifically as a sink for excess pollutants leaving 
a source landscape (Burgin et all 2013).  Tournebize et all (2013) 
cite a study examining constructed wetlands for pesticide removal, 
noting approximately 50% reduction in pesticides entering local 
water bodies after filtration through a wetland landscape.  
Although there have been a number of studies examining the 
capability of wetlands to remove excess nutrients and other 
pollutants, it should be noted that wetlands must be constructed 
correctly for expected storm events and pollutant loading to have 
maximum pollutant removal functionality.  Guerra (2013) noted 
that on particularly wet days when wetland soils might already 
be mostly saturated, anaerobic conditions can become degraded 
enough to negatively affect denitrification capacity.  Allan (2004) 
also notes that because most study data regarding stream biota, an 
indicator of water quality, comes from localized toxicity test sites 
instead of regional scale investigations, the role wetlands plays in 
Eutrophication of a lake due to excess agricultural runoff nutrient loading
Source:  www.soil-net.com
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mitigating water quality for aquatic organism health maybe be 
larger than is currently recognized.  As studies of both agricultural 
land use pollution and wetland ecosystem function continue, 
long term monitoring on larger scales will be important to better 
understand watershed-scale consequences of agricultural land use 
and corresponding remediation by wetland environments (Allan 
2004).
Flood Control
The soil properties of agricultural landscapes often make them 
particularly vulnerable to surface runoff during storm events. 
During a large storm event these soil characteristics could 
contribute to flood conditions, either on site in the form of local 
flooding through reduced infiltration capacity, or on a more 
regional scale by overloading nearby water bodies, where effects 
will be seen downstream.  Agricultural landscapes can foster 
abnormally high flows during storm events and corresponding 
lower flows during dry periods (Barten and de la Cretaz 2007).
Restoring natural vegetation in wetlands that might have been 
degraded due to land use changes can improve water storage as 
well as water cleansing effectiveness (McAlpine and Wotton 2009). 
Although it is well documented that wetlands are an important 
resource in mitigating the impacts of flood and drought through 
their ability to hold runoff and infiltrate it into ground and streams 
slowly over time, it is important to understand the nature of a 
wetland on a site by site basis:  studies have shown that wetlands 
with large capacities receiving runoff events from small storms 
were the most effective at reducing flood peaks, while wetlands 
with saturated soils and previously full storage capacity were the Wetlands like the prairie potholes of the Midwest are vital habitats for migratory bird populations.Photo:  www.mnwaterfowl.com
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least effective reducing flood peaks (McAlpine and Wotton 2009).  
Biodiversity   
Biodiversity is defined as the diversity of genes, populations, 
species, communities, and ecosystems, and is fundamental to 
natural processes such as nutrient cycling, hydrological processes 
and carbon release and sequestration (McAlpine and Wotton 2009, 
Woodward 1993).  Biodiversity is higher in landscapes with more 
distinct heterogeneity, but large scale agricultural production 
can foster a more homogeneous landscape.  Heterogeneous 
landscapes usually feature landscape features such as hedgerows, 
grasslands surrounding cultivated fields, and wetlands.  Wetlands 
and wet habitats are particularly important for maintaining high 
levels of species diversity within an agricultural landscape due to 
a number of wildlife benefits such as water sources, food chain 
support, and others (Mitsch and Gosselink 2007, Thiere et all 2009).
2.9:  Legal Protections for Wetlands
Wetland Delineation
To protect wetlands and regulate activities within these landscapes, 
wetland borders must first be legally defined.  As a single group, 
wetlands take on a myriad of different characteristics, and as such 
are difficult to define under a single set of guidelines.  Although 
there have been many attempts at defining wetlands, the 1989 
Wetlands Delineation Manual, written by the United States Army 
Corps of Engineers (US ACOE), is currently the standard reference 
for wetland delineation in the United States (Mitsch and Gosselink Wetland Delineation flow chart from the 1987 ACOE Wetlands Delineation ManualSource:  Mitsch and Gosselink 2007
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2007).  The Manual uses the definition of wetlands stated in Section 
404 of the Federal Pollution Control Act (generally known as the 
Clean Water Act), which defines wetlands as:
those areas that are inundated or saturated by 
surface or groundwater [hydrology] at a frequency 
and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of 
vegetation [vegetation] typically adapted for life in 
saturated soil conditions [soil].
Federal Register 1980, Federal Register 1982
Generally speaking, vegetation, hydrology, and soils are taken into 
account when determining the legal boundaries of a wetland, with 
vegetation taking primary consideration, and soils taking tertiary. 
Within traditional agricultural landscapes, vegetation is usually 
highly altered, and extra consideration is therefore placed on soil 
typology (Mitsch and Gosselink 2007).
National Regulation
On a federal level, no legislation has ever been produced solely for 
the purpose of regulating wetlands in the United States.  Wetlands 
have been managed under both land use and water quality 
regulations, and a comprehensive policy can only be achieved by 
considering both regulatory areas.  Due to this regulatory duality, 
wetland legislation has generally been piecemeal over a broad 
range of existing legislation, with enforcement spread over many 
agencies (Mitsch and Gosselink 2007).
Currently, the most important legislation surrounding wetland Typical U.S. Army Corps of Engineers Review Process for Section 404 permit requests.
Source:  Mitsch and Gosselink 2007, from Kusler 1983
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protection and regulation is the previously mentioned Section 404 
of the Clean Water Act.  Section 404 states that anyone undergoing 
dredging or filling activities in Waters of the United States requires 
a permit from the United States Army Corps of Engineers (with 
US EPA having veto powers for any permitting decision by the US 
ACOE).  Although historically and contemporarily a political topic 
of discussion and dissent, the Section 404 “Waters of the United 
States” definition is still the accepted definition:
Traditional navigable waters, interstate waters, all 
other waters that could affect interstate or foreign 
commerce, impoundments of waters of the United 
States, tributaries, the territorial seas, and adjacent 
wetlands.
Federal Register Vol 79 No 76, 2014
To perform work within delineated wetland zones, a 404 permit 
must be obtained.  Under 404 permitting procedure, the USACOE 
evaluates how proposed activities affecting wetlands will achieve, 
in the following order:
Avoidance: taking steps to avoid wetland impacts 
where practicable
Minimization:  minimizing potential impacts to 
wetlands, and
Mitigation:  providing compensation for any 
remaining unavoidable impacts through the 
restoration or creation of wetlands 
Mitsch and Gosselink, 2007
Major US federal laws, directives, and regulations for the management and protection of wetlands 
Source:  Mitsch and Gosselink 2007
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and activities not covered allow many wetlands to be legally 
degraded or destroyed.”  Only about 20% of the activities that 
destroy wetlands are actually being regulated under the Section 
404 regulations, with a large part of these wetland destroying 
activities involving agriculture.  Although 1985 and 1990 Farm Bills 
have made attempts at filling these Section 404 regulatory gaps, 
wetlands continue to be a difficult landscape to mitigate, manage 
and conserve (Bouchard et all).
The Agricultural Exemption
As of 1985, agricultural land use accounted for 56-65% of wetlands 
had been drained for intensive agriculture in the United States, 
the largest percentage of land use activity contributing to historic 
wetland loss. (Mitsch and Gosselink 2007).  Although the draining, 
filling, and otherwise altering of wetlands is generally no longer 
acceptable for the purposes of developing new agricultural fields, 
the Agricultural Exemption Act protects existing agricultural fields 
for “normal” farm related activities that may occur in wetland zones. 
(Mitsch and Gosselink 2007).  In general, to qualify for normal 
maintenance or improvement, the work must meet the following 
criteria:
• The work, or activity, is exempt, and not the land 
itself.
• The activity must be considered maintenance or 
the activity must be considered improvement.
• The activity must occur on land in agricultural or 
aquacultural use. 
• All maintenance or improvement activities shall 
Although the US ACOE is the primary regulatory agency in 
charge of permitting activities in wetland zones, the 1993 
document “Protecting America’s Wetlands:  A Fair, Flexible, and 
Effective Approach” designates the NRCS as the primary agency 
for identifying wetlands on agricultural lands, likely due to the 
emphasis on soil analysis in delineating wetlands in agricultural 
landscapes.
The No Net Loss policy (National Wetlands Policy Forum 1988) 
presents the goal of achieving “no overall net loss of the nation’s 
remaining wetlands base,” while also creating and restoring 
wetlands where feasible, “to increase the quantity and quality of the 
nations wetland resource base”. Although a noble goal in theory, a 
National Research Council (NRC) study in 2001 found that:
• The goal of no net loss of wetlands is not being 
met for wetland functions by the mitigation 
program, despite progress in the last 20 years.
• A watershed approach would improve permit 
decision making.
• Performance expectations in section 404 permits 
have often been unclear and compliance has 
often not been assured or attained. 
Mitsch and Gosselink 2007, NRC 2001
Bouchard et all critiques the effectiveness of Section 404 
regulations as well, stating that although the legislation is the 
backbone of contemporary and historic wetland protections, the 
“vague language of the regulation, multiple exemptions, loopholes, 
See http://www.epa.gov/oecaagct/tlan.html for more information on exempted activities.
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maintenance or improvement of land which is 
lawfully in agricultural use at the time the work 
takes place, provided that written notice has been 
given to the Commission prior to commencement 
of work, and provided that the work conforms to 
performance standards and design specifications in 
regulations adopted by the Commission.”
The Stockbridge School Agricultural Learning Center will be unique 
landscape in a regulatory sense:  although it will act as a working 
farm (which could exempt the farm from wetlands regulations via 
the Agricultural Exemption), the Center will be under the UMass 
Amherst institutional umbrella.  As an institutional landscape, the 
Center will likely need comply to university standards for things 
like access to facilities, ADA accessibility, structural standards for 
architecture, pathway construction and maintenance, and more. 
If the Center is viewed as an institution instead of a working farm, 
the town of Amherst could insist on the Center’s compliance to 
institutional standards for working within wetland zones.  As 
funding for the SSALC continues and planning for larger scale 
installations on the Wysocki field moves forward, the distinction 
between institution and farm will likely be an ongoing conversation 
between the SSALC steering committee, the University of 
Massachusetts, and the town of Amherst.
be “undertaken in such a manner as to prevent 
erosion and siltation of adjacent water bodies 
and wetlands.” 
• Filling or dredging of a salt marsh is prohibited 
under all circumstances.
• All maintenance and improvement activities 
must be conducted in accordance with federal 
and state laws (such as laws pertaining to 
pesticide application, fuel storage, composting, 
etc.).  
Rhuf et all 1996
Although the term “normal” is defined, like many federal regulations, 
there are a host of exemptions, limitations, or circumstantial 
regulations a that could prevent, alter, or allow normal maintenance 
or improvement in an agricultural landscape1.
State and Town Regulations
Federal legislation provides a base of regulatory protections 
surrounding wetlands, but each state (and towns within that state) 
has the opportunity to expand on those regulations, creating 
stronger protections for wetlands within state and town borders. 
Local conservation commissions are usually in charge of enforcing 
state and town regulations (Jackson 2014).
The town of Amherst has its own Wetlands Protection Bylaw (2014)
in which the town interprets the federal Agricultural Exemption:
The application and permit required by the bylaw 
shall not be required for work performed for normal 
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C H A P T E R  3
M E T H O D O L O G Y
Although there is literature covering a variety of aspects of 
managing stormwater in agricultural landscapes, the Stockbridge 
School Agricultural Learning Center will offer a unique opportunity 
to examine stormwater best management practices for a wide 
variety of types of agricultural land uses.  All of the distinct land use 
proposals on the SSALC site will require different amounts of water 
input in the form of irrigation and exhibit differing stormwater 
runoff potentials based on land cover.
Analyze the Wysocki Field site for
stormwater management potential
To begin to understand the site for stormwater management 
potential, an analysis involving first an examination of the local 
watershed for hydrological context and then a closer look at the 
hydrological context of the site itself will provide the basis for 
stormwater management proposals.  Understanding the local 
watershed, particularly the health of the watershed both upstream 
from the site and downstream after water exits the site, will 
provide insights into the hydrologic processes on the site itself. 
The utilization of MassGIS and Town of Amherst GIS data as well as 
existing analysis information from previous academic studies will 
provide the means to broadly understand hydrological processes 
on the site as well as the site’s hydrologic location in the context of 
the larger watershed it sits in.  In addition to current information, 
examinations of past USGS orthographic photographs could 
provide important information about the surficial hydrological Stream-like erosion gully near the stormwater runoff exit point on Wysocki FieldPhoto:  Samantha Anderson
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history of the site, particularly as land ownership and agricultural 
crops have changed over time.  Previous wetlands assessments 
on site will provide data to understand hydrologic function within 
delineated areas as well as clues to which wetland and stormwater 
management regulations will likely apply to which areas of the site. 
The SSALC is an unusual site in that it is considered an agricultural 
landscape, but will also be under the institutional umbrella of 
the University of Massachusetts Amherst:  the fields will function 
both as a working farm and an academic classroom.  To not just 
ensure compliance but to also create a sustainable stormwater 
management landscape to match the proposed sustainable 
agricultural landscape, this project will adhere to municipal 
stormwater management guidelines for whichever land use class 
has stricter regulations for the proposed activities on the site.
Calculate stormwater runoff on site
Stormwater volumes will be calculated by using the Rational 
Method as outlined in Strom et all 2009.  Much of the literature 
surrounding stormwater quality in agricultural landscapes relates 
to conventional agricultural land use, which generally includes 
annual row crops or commercial livestock operations.  In addition 
to traditional or conventional agricultural practices, many of the 
proposed agricultural land uses on the SSALC site will be what 
might be considered non-traditional agriculture, ranging from low 
and no-till plots featuring perennial vegetation to tree and shrub 
crops to various green industry crops and land uses, such as turf-
grass management.  These micro-discrepancies in the land use 
will likely change the quality and quantity of stormwater runoff 
at different locations in the field, and will need to be addressed 
in the stormwater volume calculations, as well as in the choice 
of stormwater management design down the length of the field. 
Multiple Q calculations will have to be conducted and combined 
to achieve a higher accuracy of likely hydrological processes given 
the proposed land uses on site.  This information can be used in 
conjunction with predicted irrigation needs for the different crop 
types to understand likely runoff potential on the whole site.
Because stormwater management techniques will likely be 
implemented in areas that have been delineated as wetlands, this 
project will be using the recommended 100 year 24 hour design 
storm to size all stormwater management techniques on site. 
Research surrounding the impacts of global warming and climate 
change suggests that current stormwater management standards 
might not be sufficient to manage the frequency and intensity of 
future storm events (Watt and Marsalek 2013 and Douglas and 
Fairbank 2011), so although stormwater management techniques 
will most likely be included outside delineated wetland zones, 
the 100 year 24 hour design storm will be used to size stormwater 
collection areas over the whole site instead of the required 2 and 
10 year 24 hour storms for non-delineated areas.
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Integrate Educational Opportunities
The Agricultural Learning Center as an auxiliary campus for the 
University of Massachusetts provides a unique opportunity to use 
stormwater management as an educational tool, both by providing 
opportunities for farm visitor to interact with the management 
design, and also as a research opportunity for faculty and students. 
With several disparate types of agriculture proposed for the field, 
research projects could be implemented to monitor both the 
quantity and quality of stormwater runoff for each type of land use, 
and perhaps over time begin to answer some of the questions that 
the current literature on the topic of stormwater management and 
agricultural landscapes has asked.  
Revisit and amend existing master plan 
proposal
With an understanding of the amount of water available on the 
site, what’s currently leaving the site, as well as the likely quality of 
that water, the existing master plan can be critically examined to 
see if it provides sufficient and environmentally sensitive as well 
as aesthetic stormwater management on the SSALC site.  Existing 
stormwater basins on the existing master plan could be considered 
“placeholders,” or a reminder that stormwater management will be 
happening along the proposed middle diagonal path on the site. 
These basins have not been sized for the amount of runoff potential 
on the site, so, with calculated basin size requirements, changes 
might need to be made to the master plan to effectively manage 
stormwater on the site.  Topographic location will be paramount 
as well as peak predicted water quantity to decide the area, depth, 
and quantity of stormwater basins, if any are necessary.  Land uses 
in the site’s microcosm of agricultural activities adjacent to wetland 
areas should be considered for predicted quantity and quality 
of runoff.  In addition to understanding the expected quantity 
and quality of stormwater, the path circulation system within 
wetland regulation jurisdiction should also be critically analyzed to 
understand if what is currently proposed is feasible or not under 
town and state regulations.  
The final product will be an amended master plan and 
accompanying graphics to effectively communicate and  accurately 
reflect the hydrologic realities of the SSALC site, hopefully providing 
insight into stormwater management opportunities as the SSALC 
steering committee continues to develop the Adams Wysocki Field.
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Wysocki Field, May 2014.  White posts mark the agricultural field plot sizes and positions proposed in the 2013 SSALC Master Plan.
Photo:  Samantha Anderson
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C H A P T E R  4
P R O J E C T  C O N T E X T  A N D  S I T E  A N A LY S I S
4.1:  Project Goals
Noted in Chapter 1, this project will fulfill the following goals:
• Creation of a general conceptual stormwater 
management plan for the Agricultural plots on 
the Wysocki Field.  
• Further refinement of the conceptual stormwater 
management plan by proposing specific design 
solutions for the middle walkway and stormwater 
management spine (focus area).
The Analysis portion of Chapter Four begins with a regional and 
contextual analysis of the Wysocki Field site.  From there, the 
analysis zooms into the site to understand some of the more specific 
realities of physical features and natural functions happening on 
the site that would directly affect the design and implementation 
of stormwater management features on the site.  
There have already been a number of complete studies of the 
Wysocki Field for its suitability as the home of the future SSALC 
at UMass Amherst.  For the purposes of this project, the analysis 
conducted focused specifically on what would affect the hydrology 
on the Wysocki Field as it relates to stormwater management on 
the proposed Stockbridge School Agricultural Learning Center 
fields.
INTEGRATED
WATER
MANAGEMENT
Buildings
Landscape
Humans
Watershed
Integrated Water Management Concept
Graphic interpreted from original at www.venturariver.org
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4.2:  Site Context
The Connecticut River Watershed
On a regional scale, the SSALC site feeds into the Mill River, a 
tributary to the Connecticut River.  The Connecticut originates 
at the Canadian Border in New Hampshire, formulating the 
border of Vermont and New Hampshire as it meanders down to 
eventually exit into the Long Island Sound.  The majority of central 
Massachusetts drains to this river, helping to make it the largest 
watershed to contribute to the Long Island Sound.  
The Mill River makes up a small portion of the larger Connecticut 
River Watershed.  Like many of its namesakes in Massachusetts, 
the Mill River was named after the water-powered industries that 
thrived off damming the River as early as the mid-18th century. 
Paper and textile mills lined the upper portions of the Mill River 
until the mid 19th century.  As the mills waned and development 
increased, the Town of Amherst began purchasing land surrounding 
the headwaters of the Mill River as conservation land, while 
development and active agriculture continued in the middle and 
lower waters of the Mill River.  Some historic dams remain along 
the river, notably the Factory Hollow Dam that holds Puffers Pond 
at the headwaters, and the Warner Dam that holds Lake Warner in 
the lower waters (Town of Amherst 2014 and Johnson 2014).
The Connecticut River Watershed
Source:  New Hampshire USGS
The Connecticut and Mill River Watersheds
Graphic:  Samantha Anderson
Connecticut River Watershed
Mill River Watershed
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The Mill River and its Tributaries
The Mill River originates at Puffer’s Pond in North Amherst, which 
is fed by the Cushman Brook.  Cushman Brook originates from the 
Atkins Reservoir and collects water from the hills of Leverett and 
Shutesbury under a largely forested canopy.  Amherst’s Mill River 
travels through alternating areas of development and conservation 
lands of forest and meadow.  Crossing route 116 into Hadley, the 
river widens and meanders through the relatively flat farmlands, 
forest, and residential areas, eventually draining slowly into the 
Connecticut River.   Although the Town of Amherst (2014) considers 
water quality above average at and near Puffer’s Pond headwaters 
and is utilized for a variety of outdoor recreational activities such 
as swimming and fishing, the overall assessment of water quality 
by the EPA is Impaired.  Water quality degradation in the Mill River 
is generally understood to be a consequence of agricultural runoff 
and urban-quality stormwater runoff.  This pollution is evident in 
the quality of the lower waters of Lake Warner:
“Dissolved Oxygen values in summer are at the state 
minimum standard for a warm water lake. Water 
transparency, total phosphorus and Chlorophyll 
measurements in 2004 all suggest that the lake 
continues to behave as a eutrophic water body - i.e., 
it has high nutrient levels that can lead to excessive 
productivity in plant life, with consequences for 
oxygen levels and aquatic animals.” (Johnson 2014 
and Lake Warner Water Quality Report, Water Watch, 
2005)
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Although steps should be taken to enhance the quality of Lake 
Warner and the Mill River, Johnson continues, the quality of the 
water is as expected considering the Lake and River are a part of 
a working agricultural landscape with increasing development 
pressure.
The Wysocki field drains into a perennial stream that acts as a 
tributary to the Mill River.  This field, a large parcel of agricultural 
land draining into the upper waters of the Mill River within a 
medium to highly developed town, provides an opportunity to 
have a positive effect on the quality of the water of the lower Mill 
River through sustainable agricultural stormwater management as 
the Stockbridge School Agricultural Learning Center is installed in 
the landscape.  
Scrub, Shrub, or Farmland
Forest
Site Location
Mill River and Primary Vegetation Groups
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4.3:  Site Analysis
Hydrologic Location
The tributary that the Wysocki Field is associated with 
originates in wetlands adjacent to East Pleasant Street (A), 
surrounded by forest lands, residential development, and the 
Wildwood Cemetery.  It cuts through the Orchard Hill area 
of UMass campus (B), a patchwork of minimally developed 
forested and open landscape, on its way towards the Dakin 
Field, a meadow adjacent to the SSALC site.  Skirting the 
southern edge of the Wysocki Field on one bank (C) and 
parking lots on the other (D), the stream eventually cuts 
under North Pleasant Street via a culvert (E).  It maintains 
a minimal riparian buffer zone as it meanders through 
alternating areas of residential development, agricultural 
fields (F), eventually emerging into open wetlands (G).  From 
here, the stream empties into the Mill River (H).
The Wysocki Field is located just north of this perennial 
stream tributary to the Mill River.  Topography currently 
sheds water towards the east and north east on the 
Wysocki Field.  A large forested wetland area and smaller 
wet meadow collect the majority of runoff, and overflow 
outlets direct flow under North Pleasant Street via a culvert 
to feed into the perennial stream.  A steady stream of water 
generally is exiting the fields.  The adjacent Dakin Field, a 
protected meadow landscape, topographically higher than 
the Wysocki Field, drains through the Wysocki Field.  This 
field contributes to the amount of stormwater flow that 
moves through the Wysocki Field.
Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community
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Adjacent Land Uses and Hydrologic
Consequences
Although the Dakin Field is active farmland, the surrounding 
landscape is highly developed.  To the north, east, and west 
are mostly residential developments of varying densities, 
along with corresponding lower quality tree stands and 
open spaces.  To the south of the field and the perennial 
stream is UMass Amherst property, featuring large buildings 
and large parking lots which likely negatively contribute to 
the water quality of the perennial stream.
The Wysocki Field is a unique agricultural landscape in the 
fact that it has been preserved as such while the surrounding 
landscape has largely been developed for medium to 
high density residential.  Where conventional stormwater 
management systems capture the majority of stormwater 
runoff from the nearby developed areas, likely directing 
the runoff to a centralized collection facility for treatment, 
the large Wysocki Field property drains directly into this 
tributary system.  As the SSALC project is realized in the 
landscape and land use on the field changes, water quality 
should at least be maintained if not increased for a positive 
impact on the Mill River watershed.
Pasture
Open Land
Cropland
Wetland
Forest
Impervious Surfaces
High Density Residential
Medium Density Residential
Low Density Residential
MultiFamily Residential
Institutional
Participation Recreation
Surrounding Land Use
52  
Deerfield Fine Loamy Sand
Ninigret Fine Sandy Loam
Hinckley Merrimac Urban Land Complex, Hydric
Sudbury Fine Sandy Loam, Hydric
Charlton Fine Sandy Loam
Scituate Fine Sandy Loam, Very Stony, Hydric
Merrimack Fine Sandy Loam
Walpole Fine Sandy Loam, Hydric
Paxton-Charlton Urban Land Complex
Montauk Fine Sandy Loam
Raynham Silt Loam
(Orange Highlight indicates presence on Wysocki Field)
(Red Lettering indicates Prime Farmland)
(Blue Lettering indicates Hydric Soils)
Soils Analysis:  Classifications
A number of different soils are present on both the Wysocki 
and Dakin fields.  Most of the soils on Dakin field are 
considered Prime Farmland, but also exhibit hydric qualities. 
Generally speaking, soils on the Wysocki field are wet and 
fertile.
The majority of soil on the Wysocki Field is considered  sandy 
loam, which generally contains about 60% sand, 10% clay 
and 30% silt. (USDA).  
Sudbury series soils consist of very deep soils that exhibit 
moderately good to somewhat poor drainage, specifically 
on outwash plains.  Slopes range from 0-15%.  The soils 
were formed in water-sorted sandy and gravelly glaciofluvial 
materials.  The soils are generally located in agricultural 
landscapes.  Water table is usually seasonally high.
Walpole series soils are generally located in the same areas 
as Sudbury soils, but exhibit poorer drainage potential.  They 
are usually located in shallower (0-8%) slopes.  Water tables 
are at or near the surface most of the year.  Most areas are 
forested although cleared land is used for hay and pasture.
Scituate series soils generally occur on gently sloping (3-
8%) landscapes.  Water can drain rapidly at the surface and 
subsoil layers but slowly in the substratum.  These soils are 
suited to pasture, but not cultivated crops, due to the soil’s 
stony nature.  Most occurrences of this soil are in woodland 
areas.  Seasonally high water tables (Peragallo 1989).
Soil Classifications for Wysocki and Dakin Fields and surrounding lands
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Soils Analysis:  Hydrologic Soil Groups
Hydrologic soil groups help to describe the ease in which 
water infiltrates into the soil.  There are four groups:
Group A:
Low runoff potential (or high infiltration potential) when 
thoroughly wet.  Soils usually contain less than 10% clay 
and more than 90% sand or gravel.
 
Group B:
Moderately low runoff potential when thoroughly wet.  
Water transmission through soil is usually unimpeded.  
Soils usually contain 10-20% clay and 50-90% sand or 
loamy sand.
 
Group C:
Moderately high runoff potential when thoroughly 
wet.  Water transmission through soil can be somewhat 
restricted.  Soils usually contain 20-40% clay and less than 
50% sand.
Group D:
High runoff potential when thoroughly wet.  Water 
movement is generally restricted or very restricted.  Soils 
usually contain more than 40% clay, less than 50% sand, 
and have clay-like textures.
                                    NRCS, 2007
Simplified into hydrologic soil grounds, it can be seen that 
the majority of both Dakin and Wysocki Fields lie on Group 
B and C soils, which exhibit moderate and poor drainage, 
respectively.  The change between B and C soils groups on 
Wysocki field could begin to explain why some areas of the 
field can appear drier than others at certain times of the 
year.
Group A
Group B
Group C
Group D
Hydrologic Soil Groups for Wysocki and Dakin Fields and surrounding lands
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Slope Analysis
Graphic:  Zhuoya Deng
Local Watershed
The Wysocki Field accepts the majority of water from the 
nearby Dakin field in addition to its own.   In a general sense, 
water tends to sheet flow down the site to the western edge 
of the property.  The southern portion of the site subtly 
flows towards a shallow middle channel, which empties into 
a large forested wetland.  This channel is shallow enough 
that on a wet day, a tractor rut might change the path of 
water flow, giving the landscape a braided quality.  On the 
northern edge of the property, water generally sheet flows 
towards a small grassy northwestern wetland area. 
Slope Analysis
On average, the Wysocki Field runs at a 5% slope from the 
high point of 274’ in the northeastern corner of the property 
down towards the lowest point in the eastern forested 
wetland of 174’  The large area of 0-3% slopes corresponds 
with a large delineated meadow wetland area.  Although 
the rest of the  landscape is not unreasonably steep for 
agriculture, 5-8% slopes could have a larger influence 
on the landscape in the form of erosion and nutrient 
leaching during excessive storm events under conventional 
agricultural production.
Wetlands Delineation
Three wetlands were delineated on site, with an area of 
shallow braided overland flow through the middle of the 
site.  All stormwater runoff coming from the Wysocki and 
Dakin fields exits the site via a culvert system located in the 
large forested wetland.
Local Watershed
Water Path
1’ Contours
Perennial Stream
LP
174’
HP
274’
HP
274’
LP
174’
Existing Hydrologic Patterns
Graphic:  Interpreted from the original by Zhuoya Deng
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Existing Stormwater Runoff Flow 
Patterns
Although the master plan proposes a patchwork agricultural 
landscape, the Wysocki Field is currently mostly just hay 
production.  When the hay crop is thick and growing, it can 
provide protection against excessive runoff and erosion, but 
there are weak points of the year, such as harvest time or 
early Spring rains, that erosion can become a problem on a 
landscape such as the Wysocki Field.  
The Wysocki field accepts stormwater runoff from the Dakin 
Field.  Although the Dakin field is equipped with a piping 
system to transfer water off the site, the pipe has been 
clogged for many years and replacement or clearing of the 
pipe does not seem likely to happen.  Water slowly sheet 
flows in the general direction of the braided overland flow 
area, which alternatingly infiltrates underground and pops 
up to surface flow along the field as soil properties change. 
Towards the bottom of the field, this water exits into a large 
forested wetland in the form of a small intermittent stream.
FORESTED 
WETLANDS
WYSOCKI BUILDING
COMPLEX
OVERLAND FLOW
Dakin Field runoff and southern half of 
Wysocki Field
FORESTED WETLANDS
CULVERT INLET
VIEWSHED
Rim height of culvert inlet in forested wetlands is too low to allow wetlands to fully fill up
Photo:  Samantha Anderson
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Stormwater Runoff Exit Points
When the landscape cannot infiltrate the amount of 
stormwater it receives, there are two locations that accept 
the runoff.  The panorama above illustrates the two paths of 
stormwater runoff on site:  to the far northwest, a small catch 
basin collects water from the northern half of the Wysocki 
Field.  Runoff sheet flows down the slope, sometimes forming 
rivulets after heavy rains, and eventually makes its way to the 
catch basin.  During large storm events this catch basin can 
overflow into the sidewalk and street.  
To the west, a large forested wetland collects runoff from half 
the Wysocki and all of the Dakin field.  This is considered a low 
quality wetland, featuring invasive plants and some roadside 
trash.  Although the wetland could likely hold a 100-year 
24 hour storm event’s worth of water, the culvert inlet that 
directs excess water to the nearby perennial stream is too 
low to allow the wetland to effectively fill up.  However, if a 
standpipe was installed to allow the wetland to fill, the excess 
water could undermine the adjacent North Pleasant Street.
CATCH BASIN
FORESTED WETLANDS
HAY FIELDS
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Catch basin at north west end of property overflows into sidewalk during heavy rain events
Photo:  Samantha Anderson
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4.4:  Stormwater Movement Calculations:
 Existing Conditions
To begin to understand the amount of water that would likely be 
moving through the SSALC site post-development, an examination 
into the existing hydrologic activity on the Wysocki field was 
performed.  The site was split into three catchment areas (illustrated 
on the adjacent page), with the point of collection denoted as 
orange circles.  Each section was then split up into land use groups 
(on these undeveloped fields, either meadow or forest), and 
infiltration capacity coefficients (C) were assigned to each land use 
acreage.  Time of concentration (ToC) data, was used to determine 
predicted rainfall intensity for each catchment area, for 10, 20, and 
100-year 24 hour storms (see tables Catchment Tables A, B, and C).
In total, over  30,000 cubic feet of water, or over 0.6 acre-feet of 
water is currently shedding off the Wysocki Field in the heaviest of 
rainstorms.  This water currently quickly leaves the Wysocki field 
through the forested wetlands and wet meadow catch basin inlets, 
crossing under North Pleasant street on its way to the Mill River.  
On the other side of North Pleasant street, this relatively high 
velocity and high volume of water is contributing to erosion 
damage to the tributary system banks in what is already a small 
and compromised riparian corridor system through primarily 
residential development.  Capturing water on the Wysocki Field 
while allowing it to infiltrate and if necessary exit the site slowly 
and steadily could help ameliorate some of these erosion issues on 
the other side of North Pleasant Street.
Rill erosion can happen during wet seasons when hay crop is weak against stormwater runoff
Photo:  Samantha Anderson
Culvert outlet and erosion on other side (west) of North Pleasant Street 
Photo:  Samantha Anderson
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Orange Dots Indicate Collection Points
Catchment C:  81% Meadow, 19% Forest
Storm Type Cubic Feet (ft3) Acre-Foot
2-year 24-hour 5,152.4 0.12
10-year 24-hour 6,869.8 0.16
100-year 24-hour 15,457.1 0.36
Catchment B:  72% Meadow, 28% Forest
Storm Type Cubic Feet (ft3) Acre-Foot
2-year 24-hour 4,915.6 0.11
10-year 24-hour 7,083.5 0.16
100-year 24-hour 10,568.6 0.24
Catchment A:  100% Meadow
Storm Type Cubic Feet (ft3) Acre-Foot
2-year 24-hour 3,065.8 0.07
10-year 24-hour 4,866.9 0.11
100-year 24-hour 6,591.4 0.15
Catchment A, 16.2 acres
Catchment B, 33.4 acres
Catchment C, 23.1 acres
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C H A P T E R  5
S T O R M W AT E R  M A N A G E M E N T  P L A N  A N D  F O C U S  A R E A  D E S I G N
5.1:  Existing Master Plan (2013)
The goal of the 2013 SSALC Master Plan was to provide a hands-on, 
living classroom for students to learn about farming as well as the 
horticultural, nursery, and landscape industries.  Conceptually, the 
master plan overlays a rectilinear path system, inspired by many of 
the vernacular farm field circulation systems in the Pioneer Valley, 
with a primary intersecting diagonal pathway interpreted from 
the natural wetland hydrology on the site.  This diagonal pathway 
parallels water management on the site while a series of gathering 
spaces provide places for rest along the path.  The path begins at 
the Visitor Center hub near North Pleasant Street and terminates 
at the high wet meadow, where visitors can look over the lower 
fields to the far mountain vista.  The Visitor center will include the 
transported and renovated 19th century horse barn and Blaisdell 
House.  These renovated buildings will provide classroom, event, 
office, and apartment space.  A sugar shack is also proposed for 
this hub, which can collect sap from the proposed sugar maple 
allee along the diagonal path.  Bike storage facilities encourage 
alternative modes of transportation to the site.
The majority of traditional and contemporary farming activities are 
proposed to the north of the main diagonal path, with a central 
Farm Hub as the location for packaging, storage, and greenhouse 
functions.  To the south of this path, green industry activities are 
grouped around a Green Industry Hub that features classroom 
space, indoor/outdoor workspace, and storage.Diagonal Path, gathering space, and stormwater management proposal, 2013 SSALC Master Plan.  
Graphic:  Samantha Anderson
SSALC 2013 Master Plan Concept Diagram
Graphic:  Samantha Anderson
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5.2:  2013 Master Plan Critiques
The original SSALC master plan was used as a starting point for 
conceptual design work.  The overarching concept for stormwater 
management on the site was to create a sense of oasis in what will 
otherwise likely be an open and expansive (and hot, in the summer) 
landscape.  
The middle diagonal path and water management course was 
designed to act as a retreat for field workers, for recreational as 
well as educational activities.  An allee of trees framed the view 
from the Visitors Center to the far corner of the site, and vice-
versa, elongating the long view and inviting visitors to explore the 
fields.  The shade of the trees and coolness of pooled water when 
stormwater collection basins were full would create a comfortable 
environment while engaging site visitors in sustainable stormwater 
management practices.  A series of gathering spaces along the 
middle diagonal walkway would provide different environment all 
surroundings in each of the gathering spaces - some sunnier and 
more open, some shadier with more enclosure.  When possible they 
were located near water catchment basins.  All runoff on-site was 
assumed to be collected along this diagonal water management 
course. 
Although appropriate to the site in concept, examining the 2013 
master plan closer revealed some inconsistencies in the design 
and treatment of stormwater management functions, which are 
identified on the adjacent page.
Diagonal Path, gathering space, and stormwater management proposal, 2013 SSALC Master Plan.  
Graphic:  Joe LaRico
2013 SSALC Master Plan
Graphic:  Samantha Anderson
  63
Size of water catchment areas 
were approximated
Although designed to provide varied envir-
onmental conditions, inconsistent gather-
ing space location weakens design integrity
Triple path intersection and 
bridge is complicated and 
confusing 
Runoff from the whole site was assumed to be 
collected in central management area; existing 
grades on site make this prohibitively unrealistic
Diagonal path does not respond 
effectively to existing water movement 
on site
Gathering space on other side of path, across from 
water catchment basin disconnects site user from 
stormwater management
Gathering Spaces
Stormwater Basins
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5.3: Water Management Conclusions and
        Conceptual Solutions
Examining the original concept further in conjunction with the 
analysis of existing stormwater runoff potential on the site, three 
important factors were noted:
1. The topographic realities of the site would likely 
render it difficult and intrusive to direct all water to 
the diagonal path and water ways via the shortest 
distance from rainfall origin point
2. The amount of stormwater potential on site was 
much larger than expected, and proposed catch 
basins did not provide enough catchment area for 
the calculated amounts.
3. The diagonal path and water systems did not take 
advantage of natural water paths, implying the 
necessity to fill the existing overland flow area only 
to dig a new waterway next to it.
These three conclusions were addressed and, with consideration 
to the SSALC mission and values, the on-site hydrologic conditions, 
and a working inventory of low physical impact/high visual impact 
stormwater management techniques, an amended conceptual 
design for all of the SSALC farm fields was developed.  The Visitor 
Center, Green Industry, and Farming Hubs were not examined in 
the scope of this project as these architectural clusters are still in 
the fundraising and design phases.
on-site hydrologic 
conditions
SSALC mission 
and values
DESIGNlow physical 
impact/high visual 
impact stormwater 
management 
techniques
  65
Stormwater basins sized to capture excess 
runoff from 100-year 24 hour storms on 
Wysocki and Dakin Fields
Swales along N-S pathways direct excess 
runoff water to centralized management 
areas
Gathering spaces adjacent to infiltration basins better 
connect site visitor to stormwater management  on site
Diagonal Path aligned to 
take advantage of natural 
depressional areas
Repetition of gathering 
space typology 
reinforces design
All Wysocki and Dakin field runoff is 
captured to single pretreatment basin, 
relieving Visitor Center complex of 
excess stormwater management needs
Stormwater management techniques 
respond to natural topography
Gathering Spaces
Stormwater Basins
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5.4: Stormwater Calculations for Proposed
        Land Use and Corresponding Basins
With conceptual locations of stormwater catchment basins 
identified, detailed stormwater collection analysis utilizing 
proposed land use infiltration coefficients further informed the 
necessary size of each proposed catchment basin.  Coefficient 
values were chosen based on the proposed land uses topographic 
location on the master plan and corresponding soil typology. 
Rainfall intensity diagrams and ToC lomographs were utilized from 
Strom et all (2009)1.
Although this is a working agricultural landscape with delineated 
wetlands and could fall under the Agricultural Exemption for 
stormwater management, the Center will also fall under the 
University institutional umbrella, and arguments could be made 
that the type and scope of installation on this site would not be 
considered “normal” farm related activities.  In addition to this 
concern, as a model of sustainable farming, the SSALC should also 
be a model of sustainable stormwater management, which would 
entail adhering to stricter stormwater management guidelines.  For 
these reasons, in addition to the uncertainty that climate change 
will bring to local weather patterns, stormwater infiltration basins 
were designed to handle 100-year, 24 hour storm events2.
Agricultural Crops Coefficient Value (0-1)
Agronomic Crops 0.4
Cellulostic Biofuels 0.4
Ethnic Crops 0.4
Modular Polyculture 0.25
Pasture 0.1
Permaculture Forest Garden 0.25
Small Fruit 0.1
Student Farm 0.4
Tree Fruit 0.1
Urban Agriculture 0.4
Green Industry Crops Coefficient Value (0-1)
Arboriculture 0.1
Turf Plots 0.3
Existing Land Use Coefficient Value (0-1)
Meadow 0.16
Forest 0.1
Other Surfaces Coefficient Value (0-1)
Gravel 0.5
Asphalt 0.85
Concrete 0.85
Coefficient Values (C) interpreted for the SSALC land use proposals.  Values were determined based on Strom et 
all’s data (2009).
1.  For a detailed methodology on how the stormwater calculations were performed for this project, see Strom et
     all (2009), chapter 11.
2.  It’s assumed that architectural hubs are zero-sum stormwater collection locations:  any rainfall occuring on 
     these areas is assumed to be managed within the hub with no extra runoff being directed towards proposed
     infiltration basins.
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Section F Section G Section H Section I Section J
(includes affiliated portions of Dakin Field)
                                   Section K
(includes affiliated portions of Dakin Field)
Section D Section ESection CSection BSection A
Section A Section B Section C Section D Section E Section F Section G Section H Section I Section J Section K
Section Area (ft2) 35,594 106,485 119,311 165,024 263,786 188,713 138,980 132,563 117,773 1,006,236 291,967
Section Area (acres) 0.82 2.4 2.7 3.8 6.1 4.3 3.2 3.0 2.7 23.1 6.7
Volume (ft2) 9,28 2,997 5,186 7,487 6,390 2,814 2,679 1,956 1,514 15,457 3,396
Volume (Acre-Feet) 0.021 0.069 0.12 0.17 0.15 0.065 0.062 0.045 0.035 0.36 0.078
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5.5:  Amended Master Plan and Conceptual Stormwater Management Plan
Taking into account basin sizing appropriate for managing a 100 year, 24 hour storm on the Wysocki Field, the following plan is proposed 
as an update to the existing 2013 SSALC Master Plan, based on the conceptual stormwater management analysis and plan.  The primary 
water course accepts water from the southern half of the field and the Dakin field, separated by a mid-field ridge defined by the diagonal 
path.  The secondary water course runs along the northern property border, ultimately directing water along the western side of the visitor 
center hub to meet back in with the primary water course before entering the visitor center infiltration basin.  The visitor center infiltration 
basin acts as a pre-treatment area for water entering the existing forested wetland, helping to foster a slower, steadier, and cleaner water 
flow out to the Mill River.
CONCEPTUAL 
WATER MANAGEMENT
FORESTED
WE TLANDS
OVERFLOW
OUTLE T
MEADOW
WE TLANDS
SECONDARY WATER COURSE
PRIMARY WATER COURSE
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STOCKBRIDGE SCHOOL AGRICULTURAL LEARNING CENTER AMENDED MASTER PLAN
SAMANTHA ANDERSON | MAY 2014
0         50’      100’                200’
Sugar Bush
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5.6:  Primary Water Course Mid-Field Solutions
To maintain design perceptability, gathering spaces and stormwater management features along the primary water course all have 
similar attributes.  Gathering spaces of similar size and construction are proposed at each intersection between north-south paths and the 
diagonal paths, adjacent to infiltration basins sized to accept stormwater from the appropriate set of contributing fields.  
Each infiltration basin is sized in two tiers:  A smaller basin closer to the basin outlet allows for water pooling in smaller storms.  During 
heavier rain events, this smaller basin can overflow into a floodplain basin, designed with the floodplain forests of the Connecticut River 
valley in mind.  This second tier of infiltration creates flexible infiltration zones for smaller and larger storm events.
Water flow is generally linear from high to low points along the water course, but ribbon-like swaths of vegetation undulate around and 
down the course, crisscrossing the path of water, enhancing visual interest and continuity along the length of the water course.  These 
undulating ribbons also reference the existing hydrologic patterns on the site, specifically braided overland flow.
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Bioswales collect water from each 
zone, directing flow to infiltration 
basins
Ribbon-like plantings mask linear 
water flow  pattern and reference 
overland flow existing conditions
Vegetated swales provide greater 
infiltration and pollutant filtering 
opportunities along water course 
as well as a diverse habitat 
corridor for wildlife
Floodplain plantings provide flexible 
infiltration zones and reference forested 
floodplain wetlands common along the Mill 
and Connecticut Rivers
Viewing deck provides a respite 
from the sunny fields and visual 
access to infiltration basins
Diagonal path acts as ridge, 
separating the site’s major 
watersheds
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5.7:  Typical Sections
a)  Path and Swale
To direct water towards the primary and secondary water courses while 
keeping path systems dry, a series of bioinfiltration swales are proposed 
for the western side of all north-south pathways.  Upon entering these 
swales, in addition to infiltration, stormwater can begin to be cleansed of 
excess nutrients and pesticides that may be present from adjacent land 
uses.
North-South Path Bioswale
Agricultural 
Field
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b)  Path and Culvert
Along the northern edge of the field, the secondary stormwater course 
will be less robust than the primary.  Simple steel culverts underneath 
north-south path intersections should be sufficient for managing 
bioinfiltration swale crossings.
Bioinfiltration 
Basin East-West PathNorth-South Path Property EdgeCulvert
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c)  On-Contour swales and planting
Located next to permaculture field plots, this section of the SSALC utilizes 
mound-and-swale techniques popular on steep slope permaculture landscapes 
to slow runoff from the northern half of the site and allow for increased 
infiltration.  Perennial crops planted on the adjacent mounds can utilize the 
water for growth.
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Earthen Mound 
with Edible 
Plantings
On-Contour 
Bioswale
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d)  Bridge and Weir System
Gabion block weir systems hold water for infiltration with minimal installation 
impact on the surrounding landscape.  Helical piers support boardwalk bridges 
without the need for concrete footings allowing for low impact and flexible 
boardwalk systems.
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Diagonal Path Boardwalk 
Bridge with 
Helical Piers
Gabion Block 
Weir
Seating Vegetated 
Infiltration Basin
Viewing Deck Bioswale Diagonal Path
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e)  Mid-Course Gathering Space
Viewing decks are embedded in the landscape to bring visitors closer to the 
primary water course while providing visual and physical separation from the 
main diagonal pathway.  Seating and deciduous tree canopies provide a shady 
oasis for farm workers during the summer while allowing sunlight into the 
spaces during the shoulder seasons of early spring and late fall.
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Diagonal PathViewing DeckSeatingInfiltration Basin 
and Weir System
Floodplain 
Plantings
Boardwalk 
Bridge with 
Helical Piers
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5.8:  Perspective Views
a)  Typical Gathering Space
Viewing decks provide a cool respite from the sunny farm fields. 
Floodplain aesthetic plantings, inspired by many of the floodplain 
forests found around the Connecticut River, surround the infiltration 
basins.  These plantings provide extra infiltration capacity during heavy 
storm events, shade for the adjacent viewing decks, diversified habitat 
for wildlife, and provide educational opportunities for students and site 
visitors.
c
a
b
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b)  Wetland Meadow Infiltration and Water Storage
In addition to typical mid-field infiltration basins and gathering areas, design opportunities for both the first and last infiltration basins 
were examined. 
The first basin, accepting stormwater from the Dakin Field, is the largest basin on the site.  A two-tier outlet was proposed:  during dry 
periods or when water is not needed for irrigation purposes on site, lower gabion block weirs could be left open to facilitate a shallower 
pool (pictured below), allowing for pond edge emergent vegetation to grow in.  But, when a larger farm pond is desired for crop irrigation, 
heavy stormwater flow mitigation, or pasture animal watering, the lower weir outlet can be blocked, allowing the pond to fill and trapping 
all water from the adjacent Dakin field for farm use (pictured on adjacent page).
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c)  Visitor Center Basin
Although stormwater management within the visitor center was not included in the scope of this project, the final visitor center infiltration 
basin as proposed by the 2013 master plan was examined and explored within the design constraints of the 2013 master plan. 
A unifying theme throughout this proposal, the visitor center basin can and should be a flexible stormwater management basin, able to 
evolve as the SSALC mission and eventual installation evolves.  After initial sugar bush tree plantings, the still-sunny visitor center basin 
could support wet environment crops such as rice (pictured below) along the shallower edges of the pool.  As the sugar bush grows in and 
shades out the pool, production could shift from rice growth to tapping the mature sugar maples for syrup (pictured on adjacent page).  
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5.9:  Materials and Plant Palette
Boardwalk and Deck
Wooden decking was chosen for boardwalk and deck 
systems in reference to the extensive silviculture operations 
proposed for the SSALC site.  Simple steel and cable railings 
will provide necessary safety measures while being a muted 
aspect of the landscape.
W O O D ,  S T E E L  A N D  C A B L E  R A I L W O O D E N  B O A R D W A L K
http://www.turenscape.com
http://thesizeofconnecticut.comhttp://pinnmetalstairs.com
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Helical piers allow for sturdy footings without the need for 
poured concrete, greatly reducing the installation impacts 
on in this agricultural wetland landscape.  The piers are easily 
removable, allowing for flexible boardwalk systems.
http://www.teamelmers.com/
http://atlasfoundation.com/ http://www.jacowaterproofing.comH E L I C A L  P I E R S
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Gabion Block Weirs
Choosing gabion block as weir material instead of poured 
concrete will lessen the impact of installation on the 
landscape.  In addition to environmental sensitivity, gabion 
blocks are generally inexpensive material while also 
providing an raw aesthetic to the landscape.
http://media.scraphacker.com/
http://ero-tex.netG A B I O N  B L O C K S http://shimkent.pulscen.kz/
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At-Grade Paths
At-grade paths in the field will be predominantly gravel as 
is common in many agricultural landscapes in the region.  A 
permeable material, stormwater will be able to begin infiltrating 
directly on pathways. 
Along the diagonal pathway, sugar maple allees were proposed. 
In addition to being a common feature in New England rural 
landscapes, the sugar maple allee will elongate the view up 
the path from the visitor center while providing shade in the 
warmer months and opportunities for maple sugaring in the 
early spring.
http://www.montanusphotography.com/
http://www.lessenceducorps.com/S U G A R  M A P L E  A L L E E
G R A V E L  W A L K W A Y S
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Amelanchier canadensis
Serviceberry
Nyssa sylvatica
Black Tupelo
Quercus palustris
Pin Oak
S P R I N GT R E E S S U M M E R W I N T E RF A L L
Plant Palette, Primary Water Course
Although an allee of sugar maples was proposed to line the diagonal pathway,  a variety of native floodplain trees, shrubs, and herbaceous 
perennials are proposed for the interior and southern parts of the primary water course.  The primary water course plant palette emphasizes 
four season interest, edible plantings, and diversified habitat for wildlife.  
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Cornus sericea
Redosier Dogwood
Itea virginica
Virginia Sweetspire
Ilex verticillata
Winterberry
Sambucus canadensis
Elderberry
Vaccinium corymbosum x 
Vaccinium angustifolium
Half-High Blueberry
S P R I N GS H R U B S S U M M E R W I N T E RF A L L
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Eupatorium maculatum
Joe Pye Weed
S P R I N GP E R E N N I A L S
F O R  S U N
S U M M E R W I N T E RF A L L
Iris sibirics
Siberian Iris
Ligularia stenocephala
Ligularia
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Caltha palustris
Marsh Marigold
S P R I N GP E R E N N I A L S
F O R  S H A D E
S U M M E R W I N T E RF A L L
Onoclea sensibilis
Sensitive Fern
Actaea simplex
Black Cohosh
94
M E A D O W - T Y P E   P L A N T I N G S :
Plantings for Phytoremediation
Certain infiltration basins may collect runoff that has higher concentrations of excess nutrients from fertilizers and/or pesticide residue. 
By planting these basins with plants known for their phytoremediation abilities, the basins could provide a research opportunity for 
further understanding of pesticide phytoremediation techniques in agricultural landscapes.  Commonly found in meadow landscapes, the 
following plants have large amounts of above-ground biomass which is known to aid in the collection of pollutants.   The following plants 
could be planted in those basins affected by excess pollutants:
Phalaris arundinacea
Reed Canarygrass
Panicum virgatum
Switchgrass
Festuca arundinacea
Tall Fescue
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Acorus calamus
Sweetflag
Mendicago sativa
Alfalfa
Panicum clandestinum
Deertounge
96  
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C H A P T E R  6
C O N C L U S I O N
Although the 2013 Stockbridge School Agricultural Learning Center master plan provided a sufficient framework for planning and 
fundraising for architectural hubs and agricultural demonstration plots, the master plan lacked a sufficient proposal to manage stormwater 
on Wysocki Field after the Center has been realized.  Through a detailed analysis of the hydrology of the existing site and the 2013 Master 
plan proposed land uses, amendments to the 2013 SSALC master plan now incorporate stormwater management in the agricultural 
landscape as an aesthetic, functional, educational and sustainable component to the proposed Stockbridge School Agricultural Learning 
Center.  
The new stormwater management proposals will provide clearer development direction as the Agricultural Learning Center steering 
committee moves forward with fundraising and agricultural plot installations on the Wysocki Field, but will remain flexible enough to 
meet the present and future needs of the Center as its mission, values and the landscape of Wysocki Field itself matures.
98  
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